AET. 18]
DEFLECTION  OF A STEAIGHT ROD.
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The rod is supposed to be of such material that a considerable effort is required to produce a slight curvature; the coefficient K is therefore large. On the left-hand side of the equation all the small terms cannot be rejected because these are multiplied by K. It is however sufficient, in a first approximation, to retain only the largest of these small terms. We therefore put
The upper sign must be taken because p is measured positively when the concavity is upwards, and in this case dy/dx is increasing and therefore d^yfdx^ is positive.
The general rule followed in these problems is, (1) that all terms not containing K are formed on the supposition that the rod has its natural shape, (2) that in all terms containing K as a factor only the first power of the deflection y is retained. The natural shape in our case is a horizontal straight line.
. 18.    The equation (1) now takes the form
where x is restricted to lie between x = 0 and x = 6 and the term containing W is to be omitted when x < I*. Let i/ and DV be the stress couple and shear at a point D' indefinitely near .B on its left-hand side, and let J22 be the pressure of the point of support B on the rod upwards. Consider the equilibrium of the small portion D'D of the rod. The stress couples and the stress forces at the extremities act on this element in the directions opposite to those represented in the figure, the weight wds acts downwards and the pressure _R2 upwards. We have, by taking moments about £', and resolving,
Hence in the limit
(3).
If we take a point P between A and B so that BP represents a
negative value of x} we have     K —^ = L% — U^x — &wx*   .. .(4), 0                                              ax~
where x is restricted to lie between x = 0 and x = — a. Since L* = i2 this equation differs from (2) only in having Uz' written for U2) the term in W disappearing naturally.
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